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REMARKS 



Claims 1-24 were pending in the application. Claims 1 , 11-13, 15 and 25-27 have been 
amended. Claims 10 and 24 have been cancelled. Claims 1 and 15 are independent claims. No 
new matter has been added by this amendment. 

Applicant re,spectfully submits that the present application is now in condition for 
allowance. Accordingly, reconsideration and allowance of the present application are 
respectfully requested. 



Qatm R ejections 

Claims 1, 5-7, 9, 15, 19-21 and 23 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent No. 6,780,152 (Ustuner et al.). 

Claims 10-14 and 24-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6.780,152 (Ustuner et al.) in view of U.S. Patent No. 7,158,610 (Mostafavi). 

Reconsideration and withdrawal of the rejection arc respectfully requested. 



Claim 1 

Independent claim 1 has been amended to recite the subject matter of original claim 10. 

Independent claim 1 now recites a mc^thod comprising: acquiring a first plurality of 
images of a first portion of a body undergoing substantially periodic motion; acquiring a second 
plurality of images of a second portion of the body, the second portion comprising a portion of 
the first portion; determining a correlation between at least one of the first plurality of images and 
at least one of the second plurality of images; generating a combined image of the first portion 
and the second portion based on the at least one of the first plurality of images and the at least 
one of the second plurality of images, the combined image corresponding to a first phase of the 
periodic motion; acquiring a third plurality of images of a third portion of the body, the third 
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portion comprising a next portion of the second portion; determining a correlation between the at 
least one of the second plurality of images and at least one of the third plurality of images; and 
generating a combined image of the second portion and the third portion based on the at least one 

of the second plurality of images and the at least one of the third plurality of images, the 
combined image of the second portion and the third portion corresponding to the first phase of 
the periodic motion. 

Neither Ustuner et al., nor Mostafavi, nor any proper combination thereof proposed in the 
Office Action, teaches or suggests the method of claim 1. 

Ustuner et al. disclose that where two images are associated with a physiological cycle, 
the processor 18 temporally aligns the images so that the selected first and second images are 
associated with the same phase of the physiological cycle (col. 7, lines 18-22). The proces.sor 
combines the spatially and temporally aligned images (col. 7, lines 22-23). 

However, at the very least, Ustuner et al. do not teach or suggest a method that inrhides 
the combination of generating a combined image of the first portion and the second portion, the 
combined image corresponding to a first pha.se of the periodic motion; acquiring a third pluraUty 
of Images of a third portion of the body, the third portion comprising a next portion of the second 
portion; determining a correlation between the at least one of the second plurality of images and 
at least one of the third plurality of images; and generating a combined image of the second 
portion and the third ponion based on the at least one of the second plurality of images and the at 
least one of the third plurality of images, the combined image of the second portion and the third 
portion corresponding to the first phase of the periodic motion, as recited in claim 1.. 

For at least the reasons above. Ustuner ct al. do not teach or suggest the method of claim 

1 . 

The Office Action states that Mostafavi discloses systems and methods for processing x- 
ray images comprising acquiring a third plurality of images of a third portion of the body, the 
third portion comprising a next portion of the second portion; determining a conelation between 
the at least one of the second plurality of images and at least one of the third plurality of images; 
and generatmg a combined image of the second portion and the third portion based on the at least 
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one of the second plurality of images and the at least one of the third plurality of im.'iges, the 
combined image of the second portion and the third portion corresponding to the first phase of 
the periodic motion. 

The Office Action further states that it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to use a third plurality of images of a third 
portion of the body as taught by Mostafavi in the system of Ustuner because Mostafavi provides 
Ustuncr an improved system for visualization of internal tissue without use of internal markers 
would be useful and the x-ray image processing technique can be used to detect a motion of a 
target tissue, and a medical procedure may be gated based on the detected motion. 

Applicants respectfully disagree. 

Applicant notes the cited piortion of Mostafavi, which states that in one embodiment, ea<dt 
cross correlation between the enhanced input image and a template re.sults in a 2D correlation 
function with a correlation peak (col. 3. lines 18-20). to each correlation ftmetion. the location of 
the peak indicates the position of the target region 34, and the value of the peak indicates a 
degree of match between the input fluoroscopic image and the template (col. 5, lines 20-24). The 
template that provides the highest peak value is then selected as the matching template, and the 
corresponding peak position in the correlation function is used to determine the position of the 
target region 34 (col. 5, lines 24-28). 

The cited portion of Mostafavi also states that to gate a medical treatment on the target 
region 34 of the patient 30 undergoing a fluoro.scopic imaging, a real-time input fluoroscopic 

image ii gcneraiid udng tha fluoioflaapia lysi cm 10 of PIO. 1 /Step /col. 12, lines 5-8), A 

composite image Cl is created by subtracting the image in the ROI in the previous input 
fluoroscopic image from the image in the ROI in the current input fluoroscopic image (Step 
1008) (col. 12, lines 17-20). For example, for the third input fluoroscopic image BFI 3 generated 
in a sequence, a corresponding composite image CI3 is created by subtracting the image in the 
ROI in the previous input fluoroscopic image (i.e., the second fluoroscopic image IFIa) from the 
third input fluoroscopic image IFI 3 (i.e., CI„=TFI„-IFTn.,) (col. 1 2 , lines 20-25). It should be 
understood that this step needs not be performed for the first input fluoroscopic image in the 
sequence since there is no previous input fluoroscopic image before the first input fluoroscopic 
image (col. 12, lines 25-29). to one embodiment, the variance of the pixels in the composite 
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image, which is associated with a conuast of the composite image Cl. may be calculated over the 
ROI, and may be used as a measure of the extent of motion undergone by the tissue within the 
ROI (e.g., the target region 34) (col. 12, lines 31-36). 

Lastly, the cited portion of Mostafavi recites, in claim 1, a method of processing a x-ray 
image, comprising: collecting a first x-ray image and a second x-ray image; determining a 
composite image based on the first and second x-ray images; collecting a third x-ray image, 
wherein at least a portion of the first x-ray image and at lea.st a portion of to third x-ray image 
comprise images of a same portion of an object; and enhancing a feature in the third x-ray image ' 
by adjusting the third x-ray image based on the composite image; wherein the third x-ray image 
is collected without performing a weighted subtraction of the first x-ray image (col. 16, Iinc64~ 
col. 17, line 8). Claim 3 recites the method of claim 1, wherein the fir.st, second, and third x-ray 
images each contains an image of at least a portion of an animal body (col. 1 7, lines 11-13). 

Claim 8 recites the method of claim 1, wherein the feature comprises a moving feature, which is 
a characteristic in the third x-ray image due to a movement of the portion of the object (col. 17. 
lines 24-26). 

However, at the very least, and contrary to the a.ssertion in the Office Action, such 
portions of Mostafavi do not teach or suggest a combined image of the second portion and the 
third portion corresponding to the recited first phase of the periodic motion. 

Indeed, Mostafavi appear to teach away firom a combined image of the second portion and 
the third portion corresponding to the recited first phase of the periodic motion. 

For at least the reasons above, neither Ustuncr ct al., nor Mostafavi, nor any combination 
proposed in the Office Action, teaches or suggests the method of claim 1. 

Applicant also notes that Mostafavi creates a composite image without temporally 
aligning the image.s. In contra.st thereto, Ustuner et al. teach that sets of images are temporally 
aligned so that images in the sets of images correspond to the same set of phases of the cardiac 
cycle in act 38 (col. 8, lines 26-29). The temporally aligned images are spatially aligned in act 40 

(col. 8, lines 29-30). The temporally and spatially aligned images arc combined in act 42 (col. 8, 
lines 30-32). 
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In view thereof, Applicant respectfully submits that it would not have been obvious to 
modify the system of Us tuner et al to use the method of M!ostafavi, as proposed by the Office 
Action. 

For at least the reasons above, neither Ustuner et aL, nor Mostafavi, nor any proper 
combination tlicrepf proposed in the Office Action, teaches or suggests the method of claim 1. 

Accordingly, reconsideration and allowance of independent claim 1 is respectfully 
requested. 

In the event that the Examiner decides to again reject independent claim 1 in view of 
Ustuner et al. and Mostafavi ^or any other art], fiftfflUjnir 10 Kinfllj rCQUeStCd lO aplaifl. Wltil 
how the cited portions of such art teach or suggest a method that 
generating a combined image of the first portion and the second portion, the combined image 
corresponding to a first phase of the periodic motion; acquiring a third plurality of images of a 
third portion of the body, the third portion comprising a next portion of the second portion; 
determining a correlation between the at least one of the second plurality of images and at least 
one of the third plurality of images; and generating a combined image of the second portion and 
the third portion based on the at least one of the second plurality of images and the at least one of 
the third plurality of images, the combined image of the second portion and the third portion 
corresponding to the first phase of the periodic motion, as recited in claim 1. 

Claim 15 

Independent claim 1 5 has been amended to recite the subject matter of original claim 24. 

Independent claim 15 now recites an apparatus comprising: a memory storing processor- 
executable process steps; and a processor in communication with the memory and operative in 
conjunction with the stored process steps to; acquire a first plurality of images of a first portion 
of a body undergoing substantially periodic motion; acquire a second plurality of images of a 
second portion of the body, the second portion comprising a portion of the first portion; 
determine a correlation between at least one of the fii^t plurality of images and at least one of the 
second plurality of images; generate a combined image of the first portion and the second portion 
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based on the at least one of the first plurality of images and the at least one of the second plurality 

of inuyss, III0 OOmbiDSd iWlflSS iAW^iponcling to a firsi pKase o^ tke periodic motion; acquire a 
third plurality of images of a third portion of the body, the third portion comprising a next 
portion of the second portion; determine a correlation between the at least one of the second 
plurality of images and at least one of the third plurality of images; and generate a combined 
image of the second portion and the third portion based on the at lea.st one of the second plurality 
of images and the at least one of the third plurality of images, the combined image of the second 
portion and the third portion corresponding to the first phase of the periodic motion. 

Neither Ustuner et al., nor Mostafavi, nor any proper combination thereof proposed in the 
Office Action, teaches or suggests the apparatus of claim 15. 

At the very least, Ustuner et al . do not teach or suggest an apparatus comprising a 
processor operative in conjunction with stored process steps to; generate a combined image of 
the first portion and the ,second portion, the combined image corresponding to a first phase of the 
periodic motion; acquire a third plurality of images of a third portion of the body, the third 
portion comprising a next portion of the second portion; determine a correlation between the at 
least one of the second plurality of images and at least one of the third plurality of images; and 
generate a combined image of the second portion and the third portion based on the at least one 
of the second plurality of images and the at least one of the third plurality of Images, the 
combined image of the second portion and the third portion corresponding to the first phase of 
the periodic motion, as recited in claim 15. 

For at least the reasons above, Ustuner et al. do not teach or suggest the apparatus of 
claim 15. 

The Office Action states that Mostafavi discloses systems and methods for processing x- 
ray images comprising the steps of: acquire a third plurality of images of a third portion of the 
body, the third portion comprising a next portion of the second portion; determine a correlation 
between the at least one of the second plurality of images and at least one of the third plurality of 
images; and generate a combined image of the second portion and the third portion based on the 
at least one of the second plurality of images and the at least one of the third plurality of image.s, 
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the combined image of tlie second portion and the third portion corresponding to the first phase 
of the periodic motion. 

The Office Action further states that it would have been obvious to a pereon of ordinary 
skill in the art at the time the invention was made to use a third plurality of images of a third 
portion of the body as taught by Mostafavi in the system of Ustuner because Mostafavt provides 
Ustuner an improved system for visualization of internal tissue without use of internal markers 
would be useful and the x-ray image processing technique can be used to detect a motion of a 
target tissue, and a medical procedure may be gated based on the detected motion. 

Applicants respectfully disagree. 

At the very least, and contrary to the assertion in the Office Action, Mostafavi do not 
teach or suggest a combined image of the second portion and the third portion corresponding to 
the recited first phase of the periodic motion. 

Indeed, Mostafavi appear to teach away from a combined image of the second portion and 
the third portion corresponding to the recited first phase of the periodic motion. 

Thus, neither Ustuner et al., nor Mostafavi, nor any combination proposed in the Office 
Action, teaches or suggests the apparatus of claim 15. 

Applicant also notes that Mostafavi creates a composite image without temporaUy 
aligning the images. In contrast thereto, Ustuner et al. teach that sets of images are temporally 
aligned so that images in the sets of images correspond to the same set of pha.ses of the cardiac 
cycle in act 38 (col. 8, lines 26-29). The temporally aligned images are spatially aligned in act 40 

(col. 8, Imes 29-30). The temporally and spatially aligned images are combined in act 42 (col. 8, 
lines 30-32). 

hi view thereof. Applicant respectfully submits that it would not have been obvious to 
modify die lystim of UfitlUlfll* 01 Ol ts UU die medio j of Mostafavi, as proposed by the Office 

Action. 

For at least the reasons above, neither Ustuner et al., nor Mostafavi, nor any proper 
combination thereof proposed in the Office Action, teaches or suggests the apparatus of claim 15. 

Accordingly, reconsideration and allowance of independent claim 15 is respectfully 
requested. 
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Dependent claims 

Claims 2-9 and 11-14 depend from independent claim 1 and should be allowed for at least 
the reasons set forth above with respect to independent claim 1. 

Claims 16-23 and 25-28 depend from independent claim 15 and shotild be allowed for at 
least the reasons set forth above with respect to independent claim 15. 
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CONCLUSION 

For at least the reasons set forth above, Aj>j)licants respectfully submit j^ffOflll 

application is in condition for allowance. Accordingly, reconsideration and allowance of the 
present application arc respectfully requested. 

Because the reasons set forth above ate sufficient to overcome the rejections set forth in 
the outstanding Office Action, Applicants do not address some of the as-sertions set forth therein 
and/or other possible reasons for overcoming the rejections. Nonetheless, Applicants reserve the 
right to address such assertions and/or to present other possible reasons for overcoming the 
rejections in any future paper and/or proceeding. 

If the Examiner believes that a telephone interview would expedite the prosecution of this 
application in any way. the Examiner is cordially requested to contact the undersigned via 
telephone at (650) 694-5810. 



PLEASE MAIL CORRESPONDENCE TO: 

Siemens Corporation 

Customer No. 28524 

Attn: Elsa Keller, Legal Administrator 

170 Wood Avenue South 

Iselin, NJ 08830 




fully 




fimy Q Ko, Keg. No. 44,190 
"Attorney for Applicants 
Telephone: (650)694^5810 
Date: 
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